Mutagenicity and induction of sister chromatid exchange by optically active enantiomers of secondary butyl methanesulfonate.
This report describes experiments in which a chiral alkyl methanesulfonate was used to investigate possible mechanisms by which alkylating agents cause their mutagenic, cytotoxic, and clastogenic effects. Optically active enantiomers and the racemic mixture of 2-butyl methanesulfonate (2-BMS) were cytotoxic and mutagenic in Chinese hamster V79 cells and in AS52 cells and mutagenic in Salmonella typhimurium strains TA100 and TA1535 (without the addition of exogenous metabolizing systems). Within the experimental uncertainties, the cytotoxicity and mutagenicity curves were the same for the R and S enantiomers and for the racemic mixture. The 2-BMS isomers were cytotoxic and induced sister chromatid exchanges (SCE) in CHO-K1-BH4 cells. The cytotoxicity curve was similar to that observed with V79 and AS52 cells. The induction of SCE was linear between 1 and 6 mM 2-BMS with no differences discernable between the isomers. The results can be interpreted two ways. The first interpretation is that 2-BMS reacts via a carbocation, and the second interpretation involves an SN2 reaction of 2-BMS with DNA. The latter interpretation suggests that the mechanisms of mutagenesis, cytotoxicity, or the induction of SCE cannot distinguish between small (four-carbon) optically active DNA adducts. We favor the second interpretation because of solvolysis experiments showing the complete inversion of configuration of optically active 2-octyl methanesulfonate (2-OMS, Weiner and Sneen: J American Chemical Society 87:287-291, 1965). While we assume that optically active 2-BMS will react using the same mechanism as chiral 2-OMS, we cannot exclude the possibility that 2-BMS reacts via a carbocation intermediate.